This increase is part of a recirculation regime in the NW Atlantic which is not well defined by existing observations. Any level of no motion method in this region of intensity and variability tends to be an especially poor assumption. Attempts have been made at better velocity estimates through the use of transport floats [e.g., Richardson and Knauss, 1971 ], transport profilers [e.g., Halkin and Rossby, 1985], or discrete current meters [e.g., Hall, 1985 ]. An inherent drawback with any of these methods is the relatively wide spacing of the current measurements, which can lead to spatial aliasing. The time and expense associated with these techniques necessitates a compromise in spatial resolution.
The ship-mounted acoustic Doppler instrument used in the present study has the advantage of providing dense spatial coverage of near-surface velocities. These absolute velocities may then be used to reference geostrophic calculations throughout the water column; the spatial resolution is limited only by the hydrographic station spacing. During the study of warm-core ring 82B, from August 20 to 25, 1982, two conductivity-temperature-depth (CTD)/O2 sections across the Gulf Stream were made on R/V Endeavor cruise EN88 ( Figure  1 ). To reduce the errors associated with the Doppler data, the geometry of the two transects allows transport budgeting con-data encouraged us to apply it to the similar EN88 data set. In both cases the combined inversion technique makes use of all of the available information, both the CTD/O 2 and the acoustic Doppler data, to produce the best estimate of the synoptic circulation in the region.
DATA DESCRIPTION
As part of the study of warm-core ring 82B off of Cape Hatteras, a series of four transects were made to identify the water mass characteristics of the "undisturbed" regions on either side of the ring [Olson et al., 1985] . The two sections made in June 1982 have been described by JWP. The present study analyzes the two hydrographic sections made by R/V Endeavor cruise EN88 from August 20 to 25, 1982, at approximately 73øW and 71øW (Figure 1) . The CTD/O2 data were collected and processed by the Woods Hole Oceanograhic Institution (WHOI) CTD group using an NBIS underwater unit. Acoustic Doppler data were collected with a shipmounted 300-kHz Ametek-Straza instrument. A full description of the acoustic Doppler system is given by Joyce et al. [1982] .
The raw Doppler data were averaged into 10-min bins and combined with LORAN navigation to yield absolute velocities relative to the Earth. Vertical averaging bins of 6.4-m thickness were used, and data from four bins between 60 m and 100 m were ultimately used in the reference velocity calculation. Data from depths shallower than this might be affected by an ageostrophic surface mixed layer, while below 100 m the quality of the Doppler data drops off sharply. tween the south and north. Inspection of Table 1 indicates that the imbalances are in fact too large to be physically acceptable. To resolve this problem and improve our velocity estimates, we can get more information out of this data set through inverse techniques. The inverse method follows the same form as procedures thoroughly developed by Wunsch [1978] . Wunsch and Grant [1982] , and Wunsch et al. [1983] . The two classical principles of geostrophy and property conservation are applied in a formal and consistent manner while remaining within the error bars of the acoustic Doppler velocity estimates. Details of the method are omitted, since they are thoroughly described by Pierce [1986] as well as by JWP.
To within estimated errors, we require mass balance within each of our 13 layers. In addition, we require salt transport balance for each layer and oxygen conservation for all but the top two surface layers. Simultaneously with the application of these conservation constraints, our reference velocities must remain within the error bars of the acoustic Doppler velocities.
The complete system consists of a total of 63 constraint equations in 36 unknowns (24 horizontal reference velocities 
RESULTS
The uncertainty between the rank 33 and 36 solutions is the largest formal uncertainty in the solution. The differences between the two are slight; the solution remains very stable between ranks 33 and 36. Table 1 at the 60-m depth bin, only 46% of the emitted pulses were being received. The amount of scattering material present was at a minimum, and apparently the accuracy of the Doppler estimate begins to be affected at this level. The difficulty that the combined inverse technique had in resolving this particular velocity has taught us something about the quality of the acoustic Doppler data.
Useful information regarding the structure of our solution can also be gained by study of the residuals left in the property constraint equations ( Figure 5 ). These mass, salt, and oxygen residuals represent those aspects of the data set which have not been explained by the solution; if we feel that we have extracted all the useful information out of our data, the residuals should appear to be random noise. The mass residuals do not quite appear random' some sort of structure with depth is apparent. This might indicate some missing physics from the model, something beyond pure geostrophy. Considering we are at the level of +__0.1 x 109 kg/s, however, it does not seem worthwhile to attempt a more sophisticated model. Note that the residuals for oxygen, however, do in fact correspond well with ideas regarding the nonconservation of oxygen' production of 0 2 near the surface and consumption in the deeper water.
Given the slight differences between the rank 33 and 36 solutions, the velocity sections are nearly indistinguishable by eye. We present in Figure 6 Table 1 ). The narrow range of uncertainty between the rank 33 and 36 solutions is another indication that the mass conservation assumption within our region is an excellent one. Figure 7 gives the total accumulated transport across both sections. To discuss Gulf Stream transport figures, we must first decide on a definition of the Gulf Stream. This is not a simple issue, and Knauss [1969] suggests that this is the largest source of discrepency among historical transport estimates. A convenient way of defining the edge is to look at where the transport per unit width changes direction. This tends to work well with the northern edge, but to the south the total transport may not change its sign. To define the Sargasso Sea edge, we look for a change in direction of the surface velocities rather than a change in the total top-tobottom transport. We settle upon a definition which is the total net transport between stations 48 and 54 along the south section and that We present Figure 8 and Table 3 to compare our transport figures with some historical estimates. From Cape Hatteras at 75øW to the Grand Banks at 65øW, the Gulf Stream transport increases dramatically. In Figure 8 , both the present EN88 estimates and the EN86 estimates from JWP are plotted as solid circles. These are the only points with error bars shown, since the inverse technique provides them explicitly, but certainly most of the historical estimates deserve larger error bars than these. Compared with most of the estimates located closest to our sections, our transports are larger. This is particularly true of our estimates at 72.5øW and 71øW; these imply a greater downstream increase in transport than historical notions. Using some of the points plotted in Figure 8 , Knauss [1969] , for example, predicts a downstream rate of increase of 7%/100 km' this translates to 10 Sv/100 km for our region, while we measure 14 Sv/100 km (lines marked KN and PJ, respectively, in Figure 8 ). Moreover, in both the EN86 and EN88 cases, we note a strong southwestward flow of Slope Water which contributes nearly half of the increase in transport, equal to the expected recirculation gyre on the Sargasso We also calculate a transport for the DWBC by summing up the components of deep, high-oxygen water moving southwest within the density layers 11 and 12 (Table 1) Reduced random error will allow for a better calibration and a subsequent reduction of systematic error. The latter must be constrained now by mass budgets' failure to do so will result in large errors in transport which grow linearly with the length of the section. Since we have a region enclosed by hydrographic sections and a continental boundary, we are able to write property conservation equations appropriate for the inverse procedures introduced by Wunsch [1978] . Our problem is nearly a fully determined one' in this sense it differs greatly from typical hydrographic inversions which tend to be grossly underdetermined. Rather than being the only source of information, the property constraints offer us additional information to refine our acoustic velocities.
Similar methods applied to an area with less time variability and smaller velocities could produce even greater accuracy. In this region the assumption that the Gulf Stream has not 
